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SIGNIFICANCE OF pH-VALUE FOR MEAT QUALITY OF
BROILERS – INFLUENCE OF BREED LINES*
ZNA^AJ pH VREDNOSTI ZA KVALITET MESA BROJLERA –
UTICAJ GENOTIPOVA
M. Ristic, K. Damme**
For determination of poultry quality shortly after slaughtering,
physical criteria (pH-value, conductivity, colour, juice retention) are of
importance. However, they are affected by breeding, transport, cooling
and the storage period. PH-values of breast meat (genetically struc-
tured material) were recorded shortly after slaughtering (15 min p.m.)
and differences between breeding line and gender were found
(n=5109). The pH1-values ranged from 5.50 to 6.79. Male broilers
showed significantly lower pH1-values than female ones (6.02:6.10).
There were also significant differences concerning breeding line and
gender. Meat quality (PSE, DFD) of broilers can be recorded quickly
and accurately determining the pH1-value of breast meat. Threshold
ranges to be considered are 5.8 (PSE), 5.9-6.2 (standard meat proper-
ties) and 6.3 (DFD). This classification is not to be compared to the de-
viation of pork.
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The quality of poultry is determined using biochemical, physico-
chemical and bacteriological data. Physical criteria shortly after slaughtering (pH-
value, conductivity, colour, juice retention) are of importance (Honikel, 2006; Pe-
tracci and Baeza, 2007).
Poultry quality is related to genetics, livestock husbandry, feeding,
transport, slaughtering methods, storage period and storage temperature. De-
pending on the post-mortem glycolysis in the muscle tissue, normal or abnormal
meat properties are considered. First approaches concerning this topic were
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Introduction / Uvod
* Rad primljen za {tampu 19. 04. 2012. godine
** Milan Ristic, Klaus Dammedone 1968-1971 for pork (Scheper and Schön, 1971) and poultry (Trojan and
Niewiarowicz, 1971; Ristic and Schön, 1977).
The aim of this study was the determination of meat quality of broilers
shortly after slaughtering depending on breeding.
Broilers of well-known Lohmann origins were fed for 41 to 45 days
(free run; n=5109), transported for 4-10 km under controlled conditions after fast-
ing for 12-16 h within 3 days and slaughtered in an industrial slaughterhouse.
Slaughtering took 15 min and pH1-values were recorded in the muscle tissue of
the breast shortly after. The core temperature of the carcass was +38oC. The ap-
plied methods are described elsewhere (Ristic and Hechelmann, 1990; Ristic et
al., 1994). Experimental data of different origins were first checked for normal dis-
tribution, and afterwards statistical analysis was done using one-factor analysis of
variance and least square-analysis according to Harvey. Statistical significance
was calculated using the F-test and t-test.
The distribution of pH1-values was 5.50-6.79 (Tab. 1). Applying the
classification according to Niewiarowicz (1978), 6.7% (male) and 4.3% (female) of
the carcass showed a PSE-condition (Scheme 1). Fixing a threshold of 5.8, PSE
increases (18.6% male carcass, 11.6% female carcass) according to Ristic and
Schön (1977) and Scheper and Schön (1971). A standard meat quality could be
found for 65% of male and 66.8% of female carcasses. Following Niewiarowicz,
this would mean DFD-condition for the rest (16.4% and 21.6%, resp.). Male broil-
ers showed lower mean pH1-values (n=2376, 6.02) than female ones (n=2682,
6.10). The pH-values were subjected to the breeding lines tested (Table 2). The
lowest pH1-values were stated for line B of male and female broilers (5.92, 5.99)
whereas Lines C and D showed extremely high pH1-values. There were no signifi-
cantdifferencesbetweenlinesCandDofmalebroilers(6.29:6.27),buttherewere
forfemaleones.Informationontheend-pH-values(24hp.m.)ofthepectoralmus-
cle of different broiler origins is presented in Table 3. Measurements ranged from
5.71 to 5.84 and showed differences between the origins.
Since the sixties there has been a set of problems concerning compo-
sition of pork as an increasing pork/fat ratio enhances the importance of meat
composition. The feasibility of determining changes in meat composition objec-
tively and in a reproducible manner is a prerequisite in choosing the feature and
the method to be applied. SCHEPER and SCHÖN (1971) suggested recording of
pH-value, lightness of colour (Göfo-value) and juice retention. Considering the
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Materijal i metode rada / Material and methods
Results and Discussion / Rezultati i diskusijaglycolytic process (measurement of pH decreases 1 h p.m.), pH1-value provides
the best information. Highly accelerated (pH1<5.6) as well as accelerated pH-
decline (pH1 5.6-5.8) are related to a light meat colour and poor juice retention,
which in the majority of cases is the same for pH1-values ranging from 5.8 to 6.0
concerning exudative meat composition.
Scheme 1. Limits of different authors for the determination of meat quality using pH-
measurement /
Shema 1. Grani~ne vrednosti za odre|ivanje kvalieta mesa merenjem pH, po razli~itim autorima
Testing time
breast meat /
Vreme testiranja
belog mesa
(min p.m.)
Species /
Vrsta
Meat quality /
Kvalitet mesa
Author / Autor
PSE Normal DFD
15 Broiler /
Brojleri <5.8 >6.3 Trojan and Niewiarowicz, 1971
15 Broiler /
Brojleri <5.8 >6.0 >6.2 Ristic and Schön, 1977
15 Broiler /
Brojleri 5.4-5.7 Niewiarowicz, 1978
15 Broiler /
Brojleri 5.7 5.8-6.3 6.4 Niewiarowicz and Pikol, 1979
15 Broiler /
Brojleri 5.63 5.7 5.81 Fletcher, 1999
90 Turkey hen /
]urka 5.72 6.09 Owens et al., 2000
15 Broiler /
Brojleri 5.77 5.89 6.04 Petracci et al., 2004
15 Broiler /
Brojleri <5.7 >6.0 Ristic et al., 2004
15 Broiler /
Brojleri 5.54 5.91 6.23 Zhang and Barbut, 2005
180 Broiler /
Brojleri <5.7 5.7-6.1 >6.1 Lesiow et al., 2009
45 bzw. 60 (chop) Pork /
Svinjetina Scheper and Schön, 1971
45 bzw. 60 (chop) Pork /
Svinjetina <5.8 Scheper, 1973
45 bzw. 60 (chop) Pork /
Svinjetina
5.9 bzw.
5.79 Augustini and Fischer, 1981
45 bzw. 60 (chop) Pork /
Svinjetina 5.8 Fischer, 2001
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Tabela 1. pH1-vrednosti za grudnu muskulaturu `enki i mu`jaka brojlera–(n=5058)
pH-value /
pH-vrednost
Male / Mu`jaci Female / @enke
nxsnxs
5.50-5.59 35 5.56 0.03 22 5.55 0.03
5.60-5.69 125 5.66 0.03 93 5.64 0.03
5.70-5.79 281 5.75 0.03 195 5.75 0.03
5.80-5.89 425 5.85 0.03 366 5.85 0.03
5.90-5.99 412 5.94 0.03 395 5.95 0.03
6.00-6.09 325 6.04 0.03 415 6.04 0.03
6.10-6.19 205 6.14 0.03 346 6.14 0.03
6.20-6.29 178 6.24 0.03 270 6.24 0.03
6.30-6.39 121 6.34 0.03 192 6.34 0.03
6.40-6.49 116 6.43 0.03 139 6.44 0.03
6.50-6.59 76 6.54 0.03 123 6.54 0.03
6.60-6.69 55 6.64 0.03 85 6.63 0.03
6.70-6.79 22 6.74 0.03 41 6.74 0.03
Total / Ukupno 2376 6.02 0.26 2682 6.10 0.28
Table 2. pH1-values of different breeding lines of male and female broilers – breast muscle
(n=5109) /
Tabela 2. pH1-vrednosti grudne muskulature razli~itih uzgojnih linija `enki i mu`jaka brojlera (n=5109)
Breeding line /
Uzgojna linija
Male / Mu`jaci Female / @enke
nxsnxs
A 851 5.94a 0.18 995 6.02a 0.20
B 883 5.92b 0.19 901 5.99b 0.21
C 338 6.29cd 0.26 483 6.36c 0.29
D 318 6.27d 0.28 340 6.24d 0.28
Total / Ukupno 2390 6.02 0.26 2719 6.10 0.28
F-value /
F-vrednosti 450.94*** 341.71***
a, b, c, d: significance for p0.05 / zna~ajnost za p0,05
Table 3. pH24-values of different origins of broilers – pectoral muscle /
Tabela 3. pH24-vrednosti za grudnu muskulaturu brojlera razli~ite rase (n=5058)
Origin /
Rasa ASA AA Redbro Lohmann Ross Pilch Peterson Cobb Total /
Ukupno
n 210 370 330 30 175 60 40 40 1575
x 5.72 5.79 5.75 5.79 5.71 5.73 5.81 5.84 5.77
s 0.12 0.11 0.13 0.13 0.12 0.14 0.12 0.13 0.13
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typical characteristics of PSE and DFD have been reported time and again. There
was acceptable colour and increased wateriness („RSE“-reddish, soft, exudative)
as well as pale colour and good juice retention („PFN“-pale, firm, non-exudative).
RSEisespeciallyofinterest,asdriplossmeansalossinweightandthereforeeco-
nomic losses (Fischer, 2001). Besides, conductivity and Ph-value are recorded in
order to determine poor meat quality, both of them based on passive electrical
properties of meat (Altmann et al., 2005). Data show a PSE-condition for pork con-
sideringameasurementrangefrom5.6to5.8forchopsafter45and60min.,resp.
(see Scheme 1). The threshold range for the pH-value of breast meat of broilers
was 5.4 to 5.8 for PSE-condition and 5.8 to 6.3 for standard meat quality (Niewia-
rowicz,1978;NiewiarowiczandPikul,1979).Scheme1displaystheopinionofdif-
ferent authors on the variation of these limit ranges. Fletcher (2006) states thresh-
old ranges referring to brightness of colour (L*) and pH-value using the terms
PSE-like and DFD-like showing that the terms assumed from pork quality and
poultry quality are different. According to his opinion, pH1-values <5.7 stand for
PSE, 5.7-6.1 for standard quality and >6.1 for DFD. Barbut et al. (2008) published
a comprehensive paper on this topic for pork and poultry. Breeding is the main
reason for deviant meat quality, although stress, slaughtering and cooling are of
importance, too.
In order to shorten ripening time, electric stimulation is applied not
only for pork and beef carcasses, but also for poultry („Rapid Rigor“). There are
different ways of cooling for beef and pork (fast/shock cooling, ultra chilling, fog
cooling). Niewiarowicz et al. (1979) investigated the pH-value of the surface of the
plain breast skin prior to slaughtering (a.m.) for PSE and DFD meat. PSE meat has
to be expected when pH0-values range from 6.5 to 6.6 (standard meat composi-
tion 6.6:6.9, DFD-condition 7.0:7.1). A correlation (0.73) could be found for pH0
and pH1. For pork, measurements 15 min p.m. would be 5.4 to 5.8 for PSE, 5.8 to
6.3 for standard meat quality and 6.0/>6.3 for DFD (Scheme 1).
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Za odre|ivanje kvaliteta `ivinskog mesa nakon klanja, od zna~aja su fizi~ki
kriterijumi (pH vrednost, provodljivost, boja, so~nost/zadr`avanje sokova). Me|utim, fizi~ki
kriterijumi su tako|e pod uticajem odgajivanja, transporta, hla|enja i du`ine transporta. pH
vrednosti mesa grudi (genetski struktuiran materijal) su evidentirane odmah nakon klanja
(15minp.m.)iutvr|enesurazlikeizme|ugenotipaipola(n=5109).pH1-vrednostisubileu
opsegu od 5.50 do 6.79. Brojleri muskog pola su pokazivali signifikantno ni`e pH1-vre-
dnosti u pore|enju sa `enskim brojlerima (6,02:6,10). Utvr|ene su tako|e signifikantne
razlike u odnosu na genotip i pol (5,92 tj. 5,99:6,29 tj. 6,36). Kvalitet mesa (PSE, DFD) bro-
jlera se mo`e brzo i ta~no evidentirati merenjem pH vrednosti mesa grudi. Grani~ni opsezi
su 5,8 (PSE), 5,9-6,2 (standardne osobine mesa) i 6,3 (DFD). Ova klasifikacija se ne
mo`e porediti sa devijacijom kod svinjskog mesa.
Klju~ne re~i: kvalitet mesa, brojler, pH-vrednost, genotipovi
ZNA^ENIE rN-STOIMOSTI DLÂ KA^ESTVA MÂSA BROYLEROV - VLIÂNIE
GENOTIPOV
M. Risti~, K. Danme
DlÔ opredeleniÔ ka~estva mÔsa doma{ney pticì posle uboÔ, va`nì
fizi~eskie kriterii (rN-stoimostÝ, provodimostÝ, cvet, so~nostÝ (zader`ka so-
kov). Me`du tem, fizi~eskie kriterii tak`e pod vliÔniem razvedeniÔ, trans-
porta, ohla`deniÔ i dlinì transporta,. rN-stoimosti mÔsa grudey (geneti~eski
struktuirovannìy material) vzÔtì na u~ët srazu posle uboÔ (15 min p.m.) i ut-
ver`denìraznicìme`dugenotipomipolom(n=5109).rN-stoimostibìlivobÍëme
ot 5.50 do 6.79. Broylerì mu`skogo pola pokazìvali signifikantno ni`e rN1-
stoimosti v sravnenii s `enskimi broylerami (6.02:6.10). Utver`denì tak`e sig-
nifikantnìe raznicì v otno{enii genotipa i pol (5.92 t.e. 5.96:6.29 t.e. 6.36).
Ka~estvo mÔsa (PSE, DFD) broylerov mo`et bìstro i to~no vesti u~ët izmereniem
rN-stoimosti mÔsa grudey. Pograni~nìe obÍëmì 5.8 (PSE), 5.9-6.2 (standartnìe
svoystva mÔsa) i 6.3 (DFD). Õta klassifikaciÔ ne mo`et sravnivatÝsÔ s devia-
ciey u svinogo mÔsa.
KlÓ~evìe slova: ka~estvo mÔsa, broyler, rN-stoimostÝ, genotipì
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